Abstract. Currently, patients older than 65 years of criteria seem to prefer as first choice in elderly individuals angioaccess constructed using a vascular age constitute more than 42% of all new enrolments for dialytic treatment in the USA and Italy. Most of conduit [4] [5] [6]; however, the proper selection of access site and the severity of complications, connected to these patients are treated by in-centre haemodialysis (HD), with problems connected to vascular access. these procedures remain a topic for discussion.
Introduction
Disease ( ESRD) programme, and, currently, elderly
Co-morbid conditions, including hyper-/hypotension people constitute 42% of all of those enrolling on resistant to corrective therapy, peripheral arteriopathy, dialysis programmes [1] . In Italy too, the number of hyperparathiroidism, diabetes mellitus, cardiovascular dispatients on renal replacement therapy has increased ease, smoking, hepatic failure, previous cerebrovascular accifrom 254 per million population (pmp) in 1981 to 623 dents and dementia, were present in >46% of our older pmp in 1996, 43.7% being older than 65 years of age patients.
[ANED, personal communication].
All patients had undergone previous failed vascular access elsewhere (mean 3.2±4.1, range 1-17 new procedures), their A negligible minority of elderly patients are on a mean dialytic period being 3.1±2.1 years. modality other than in-centre haemodialysis (HD): of Preoperative clinical assessment was made by a nephrolo-287 chronic patients interviewed by Kutner et al. [2] , gist, preferring non-invasive methods, to discover the causes only 30 were on continuous ambulatory peritoneal dialysis, three patients on continuing peritoneal dialysis of previous vascular access failures. Repeated access failures, was used 139 times, either alone (125 times) or as a 'mixed' graft (14 times); the latter was employed preferentially for previous surgical fistulas attempted at/over the elbow region or anamnesis of subclavian/jugular cannulation were consid-angioaccess grafts in the groin and in hypertensive patients.
The 'mixed' graft is made by suturing a syntheticered as indications for performing an upper limb phlebography, enlarged to the ipsilateral axillo-subclavian venous axis, semisynthetic graft end-to-end to a segment of HSV, in order to prevent aneurysm formation and, at the same time, to in order to exclude stenosis or thrombosis of the central veins. Clinical relief of arterial pulse and ultrasonographic enhance the compliance of the graft with the host venous bed, thus preventing outflow stenosis [10]; 33 bovine carotid, findings are considered predictive enough for the correct choice of a suitable artery: every arterial puncture should 18 ovine collagen with mesh, seven e-polytetrafluoroethylene (PTFE ) TW and one polyurethane graft have also been be avoided for these patients, due to increased risk of haemorrhage and false aneurysm.
adopted as vascular conduits. Good results have been obtained with 43 external shunts, Prophylactic antibiotics were not used routinely in patients receiving an arterio-venous fistula (AVF ) with native vessels positioned as temporary or permanent HD access in the groin of our older patients [11] , with a mean life of 7.3 or a homologous saphenous vein (HSV ) graft in the upper limb, but were always administered in cases of a synthetic months and a maximum patency of 8 years (with two re-operations). Two patients committed suicide by disconimplant or whenever the angioaccess graft was implanted in the groin.
necting the lines of their femoral shunt. Use of an external shunt has been almost abandoned in recent years in favour Local anaesthesia for both the arm and leg location with minimal patient discomfort was employed. Lidocaine (1% of temporary intravenous catheters.
The results of 451 internal angioaccess grafts are considsolution), without epinephrine, by local infiltration was preferred, up to a maximum dosage of 7 mg/kg. An i.v. route, ered particularly here. Follow-up ranged from 3 months to 29 years (mean 15 years). Total survival of the different HD non-invasive devices for control of vital parameters and anaesthesia personnel are always required, even if surgery is devices was measured separately and compared, according to the Kaplan Meier life table method; the patients whose performed under local anaesthesia.
It was only possible to construct 32 forearm radiocephalic fistulas had to be closed for central venous hypertension, who died with a functioning access, received a kidney transfistulas, sometimes beneath others which previously had failed; end-to-end anastomosis is considered to be the most plant or transferred were considered as lost at follow-up.
The incidence of re-operations is also recorded and comhaemodynamically efficient, with minimal risk of steal syndrome and venous hypertension in the hand. As the majority pared. Statistical significance was calculated using log rank analysis and x2 test. patients had their forearm superficial vessels destroyed, 221 elbow fistulas were constructed: our centre pursued an aggressive policy of placing direct AVFs in older patients,
Results
wherever an antecubital vein remained patent. A total of 186 elbow AVFs were constructed anastomosing an antecubital vein or a 'comitans' vein with the brachial artery in a side-An increasing number of older patients received a to-side fashion, the length of the arteriotomy always being vascular access from 1968 to 1997 (Table 2 ), but the <80% of diameter of the artery in order to prevent peripheral type of vascular access changed in those years, the ischaemia. A microcalliper is useful for correct measurement. external shunt being substituted by temporary venous A total of 35 elbow AVFs were performed anastomosing the catheters ( Figure 1 ).
perforating vein end-to-side to the brachial artery.
At the present time, >21% of all adult 'difficult'
If the scanty maturation of the elbow fistula, observed patients sent to us for a vascular access are older than mainly in AVFs constructed with a deeper comitans vein, 65 years of age.
does not allow dialysis, a forearm graft may still be inserted immediately above the functioning AVF: in this case, the The direct elbow fistulas appear to be far superior vein enlarged from the arterialized flow makes the patient a to any other form of permanent vascular access, with more suitable candidate for a graft. No re-operation was only 1.8% of early failure vs >20% in forearm native ever performed in those native vessel elbow fistulas which fistulas and 16.5% in graft fistulas. However, 9.5% of failed, as it was considered that salvage attempts would be the elbow fistulas constructed between the brachial unproductive and dangerous.
artery and a 'comitans' vein had a flow rate too A total of 198 internal angioaccess grafts have been low for efficient dialysis; in these cases, a graft was constructed, 170 of which were in the upper limb. The interposed successfully between the same vessels. preferred method was a loop configuration on the volar side Despite the fact that total patency rates have low of the forearm (99 cases), even crossing the elbow crease by significant differences among the various types of one or two branches in 10 of these patients; the distal vascular prostheses (Table 3) , a consistent number brachial artery on the upper arm was employed 23 times for a narrow 'O-shaped' graft fistula [7, 8] . This original proced-of re-operations are necessary to maintain patency of ure allows us to construct other more proximal accesses in organic-semiorganic grafts (Table 4) . Others parathe arm. In 45 cases, a vascular substitute was positioned in meters show that the use of an HSV graft, either alone a straight fashion in the upper arm and only in three cases or 'mixed', is associated with fewer complications in the forearm.
( Table 5 ).
An internal angioaccess graft was positioned in the groin,
The most frequent late complication continues to be because of a lack of upper limb vessels or bilateral thrombosis thrombosis ( Table 4) ; however, if a simple thromboof the subclavian vein, in a loop (27 times) or straight embolectomy is sufficient for maintaining patency of configuration (one case). The preferred vascular conduit for angioaccess that includes HSV in the graft, angioplasty construction of internal angioaccess grafts in this older or bridge operations are almost always required in population, as in other HD patients, was a HSV graft, harvested from stripping operations [9] or purchased, and graft angioaccess other than HSV, in order to bypass the stenosis at the venous outflow, due to intimal and two HSV grafts. The anastomotic diameter was simply narrowed by direct suture with 5/0 polypropyhyperplasia. Surgical correction of aneurysm is the second most frequent operation in the later period of lene until the fistula flow had reached the desired values, recorded by continuous wave duplex scanning, the HSV group (30% between 1 and 7 years of function), perhaps due to prosthetic wall degeneration and placed on the distal radial or ulnar artery. No interruption of arterio-venous communication was required for hypertensive status often present in these patients.
While no ischaemic steal or congestive heart failure steal phenomena. In recent years, central venous hypertension due to was ever evidenced in the early postoperative period, refractory hypertension, anaemia and peripheral vascu-thrombosis of the subclavian vein was the reason for dismantling four elbow fistulas and five angioaccess lar disease were found to be factors responsible for late (from 6 months to 5 years) steal syndrome in grafts, which were all well functioning. These patients were not submitted to preoperative phlebography, as seven patients, five of whom received elbow fistulas Table 4 . Causes of non-final re-operations within the first postopera-treatment is now practised, an accumulation of older tive year in 451 internal fistulas constructed in the older population patients on dialysis can be noted. Maintaining vascular access in these patients continues to be a major clinical results are evident in our experience, too. Recent data from the US estimated that the national HSV, homologous saphenous vein grafts; MG, mixed grafts; OSO, average of direct AVFs as initial access is <10% [6 ]. organic-semiorganic grafts; SYN, synthetic grafts; T, thrombosis; Proximal fistulas are burdened by disappointing com-A, aneurysm; I, infection.
plications reported in the literature, although from our aRe-operations are never performed in cases of elbow AVF thrombosis.
experience these remain the access of choice in older patients, due to low morbidity, optimal patency rates and minor revisions. duplex ultrasonography had proved to be unable to From the experience of others [4, 10] , graft angiodetect central stenosis or thrombosis.
access produces better survival than direct AVFs in Infection was not a problem for native vessels or the older population. PTFE is the vascular conduit biological grafts, but this complication required three adopted most widely in the construction of access re-operations, with the final loss of two organic-seprocedures in the elderly, accounting for as many as miorganic grafts and a subsequent need for complete 83% of access placements [6 ] , but the significant rate excision of the infected prosthetic material.
of multiple re-operations necessary to prolong the With regard to the graft configuration, better results patency [15] together with the high rate of infection, were obtained in the 35 HSV straight grafts in comparision with 104 HSV looped grafts (64.5% vs 42.3% at exacerbated by a decreased immune status due to older 4 years; P<0.05), perhaps because a great many of age, make the adoption of this device questionable. these loop fistulas are positioned beneath previously More than 25% of hospitalizations in the older HD failed vascular accesses or are made by crossing the population are related to vascular access [3] , and costs elbow crease, due to patient preference for a more will soon exceed $1 billion per year [16 ] , with the comfortable neutral position during dialysis and the excess use of PTFE vascular accesses potentially being surgical desire to preserve a more proximal location.
responsible for this high morbidity. Elective withdrawal Although the 53 males presented a slightly better from dialytic treatment is also becoming a problem, as patency rate of their HSV graft at 48 months in suicide is the third most common cause of death in comparison with 72 females (60% vs 55% at 4 years), elderly HD patients [17] ; the suicide rate of one in six the difference is not significant. It is likely that gender patients who stopped dialysis can be due to failure of has no influence on patency rates of elbow fistulas, efficient dialysis treatment, depressive status due to whose survival is similar for females and males (82% frequent re-operations for maintaining a suitable vasvs 72% at 4 years).
cular access, limitation of activity and frequent hospital stays [16 ] . Therefore, operations on vessels associated with a poor outcome must be avoided.
Discussion
Our series suggests that, if an elbow fistula cannot be constructed, an HSV graft angioaccess is superior to a PTFE graft, in terms of host vessel compliAs patients over 65 years of age are considered poor ance, technical ease, patency and, most importantly, candidates for renal transplantation [12] and because a liberal policy on criteria of admission to dialytic decreased morbidity. Furthermore, the HSV graft 
